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dissolve the alloy, but does decompose the sulphides present as may be shown by filtering off the contents of the evolution flask after the operation and examining for sulphur by a fusion method or by a combustion method.
The removal of phosphorus from the alkaline liquor after a fusion decomposition of ferrotungsten presents certain difficulties. Precipitation with magnesia mixture from dilute solutions is incomplete unless much time is allowed for this step, also precipitation from concentrated solutions either as magnesium-ammonium phosphate or as aluminum phosphate tends to drag down some tungsten, involving another step for its removal. To avoid these difficulties the use of uranium acet-ate has been introduced at this stage. The precipitation is quantitative from moderately dilute solutions and no dragging down of tungsten occurs. Weigh 1 g. sample into a nickel crucible containing 6 to 8 g. chemically pure Na202. Mix thoroughly and cover with about 1 g. of chemically pure Na2COs. Ignite in a muffle to complete fusion of the fluxes. Cool and leach out carefully with warm water in 250 c.c. covered beaker. Remove crucible and partly neutralize the NaOH with 25 c.c. HC1 (1-3) to permit filtering without dilution. Stir and then allow the dense Fe(OH)3 to settle out while standing on a warm plate. Decant off through a 12 J^-cm. qualitative paper into a 600-c.c. beaker. Wash precipitate into the filter, allow it to drain thoroughly then give it two good washes with hot water stirring up the precipitate well with a fine jet. Reserve this precipitate of Fe(OH)3 which contains a small amount of phosphorus, to add to the uranium precipitate obtained from the tungsten solution.
Acidify the filtrate of sodium tungstate and sodium phosphate with acetic acid using 30 c.c. of 40 per cent acetic. Add 2 c.c. of 5 per cent uranium-acetate solution. Boil off all CO2. Make just alkaline with NH4OH (1:1). This will require about 20 c.c. The precipitate is ammomum-uranyl phosphate. Add 2 c.c. more uranium acetate which precipitates at once as uranium hydroxide and serves to drag down the last traces of phosphate, as well as to assist in filtering the ammomum-uranyl phosphate. Boil off any large excess of NH4OH. Filter through a qualitative paper and wash twice with hot water to remove tungsten. Place the precipitate in the same beaker together with the iron precipitate obtained above, add 30 c.c. water and 25 c.c. strong nitric acid. Boil until both precipitates are in solution and the niters reduced to pulp. Filter into a 500-c.c. Erlenmeyer flask washing the pulp once with hot water. Add 5 c.c. of 5 per cent KMnO4 solution to acid filtrate. Boil to oxidize all phosphorus to H3PO4. Clear of MnO2 by adding 2 c.c. H2O2 (1:1). Boil to remove excess H2O2 and cool under the tap. Add 45 c.c. NH4OH (1:1) which will nearly neutralize the nitric acid, then 50 c.c. of molybdate solution. Stopper the flask and shake for 5 min., and let stand at least 15 min. before filtering. Filter through a 9-cm. filter. Wash with acid ammonium-sulphate wash solution to remove all nitro-molybdate. Dissolve the yellow phospho-molybdate in hot dilute ammonia water which must be free from chlorides, into the same Erlenmeyer flask. Wash the paper well with alternate washes of ammonia water and hot water. When cool, acidify with 5 c.c. of H2S04 (1:1) and pass through the reductor, following with a thorough wash of cold water. Titrate against standard KMnO4 solution to the same end point as used in determining the reductor blank. The iron value of the standard permanganate solution times 0.0163 equals the P value. The ammonium-sulphate wash solution must be distinctly acid. A good formula is: H2SO4 (1:1) 100 c.c.; NH4-OH (1:1) 60 c.c.; water, 21. If convenient it is well to allow the precipitate of yellow phospho-molybdate to stand about 1 hr. after shaking for 2 min. A blank on all reagents including a fusion of Na2O2 and Na2C03 should be carried through with the determinations. It is sometimes desirable to add a measured quantity of dilute phosphate solution of known P content to the blank for close work. Checks should agree within 0.015 per cent P.